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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain a producing method for a high 
density 

ceramic molded article reduced in the number of cracks and pores, and 
a 

piezoelectric ceramic sintered body excellent in electric 
characteristics using 
the method, 

SOLUTION: In the method for producing the ceramic molded article 
by applying 

the pressure in a pressure container filled with a ceramic slurry by 

a pressure 

applying member, the pressure of the pressure applying member of 25- 
60 MPa is 

applied so that the residual amount of the solvent in the ceramic 
molded 

article becomes 3-6 wt,%. The piezoelectric ceramic molded article 
is further 
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formed by this method and sintered to form the piezoelectric ceramic 
sintered 

body with a density of 7.90-7.95 g/cm3 and an average porosity of 

0.2-0.4 area 

%. 

COPYRIGHT: (C) 2004 , JPO&NCIPI 



9/19/05, EAST Version: 2.0.1.4 



JP 2004-195808 A 2004. 7. 15 



(i9)B«B«»Rr(JP) (i2)i^ 4t §f & il(A) (iDmm^mn 

i|tBI2004-195808 
(P2004-igse06A) 

(43) ^HB vm^WTR^sa^^M.^.^Si 



(51)lnt.Cl.' 




F I 


T--73-K (^*f) 


B28B 


3/02 


B28B 


3/02 D 4G052 


B28B 


1/as 


B28B 


1/26 102 4G054 


H01 L 


41/W 


HO 1 L 


41/22 A 


HOI L 


41/2« 


HO 1 L 


41/18 1 0 1 B 






HOI L 


41/18 1 0 1 D 








mms^ 5i«fl!^ ss^^ost 2 ol (± 8 m) 


(21) tasim^ 




!itJS2002-367247 (P2002-367247) 


(71){ilffiA 000006633 


&2) me 




7^14^12^ 18B (2002. 12. 18) 


















(72) il9 M 








S!flg®E»mUiTHn#l^ W-fe!><« 
















P;^-A(^^) 4G052 CA06 CB15 CB16 CB25 








4G054 MOS MOB AC04 BA22 



(54) mt^<D^m •fc!?^y^Sc}eflt©»it:^}£avff«-fct?^y^«i|g» 



(57) mm'] 

^;iStJg{*{c*5tti.r^i803^?¥«A^ 3-6 mm%ic 
J: 3 tCHuflSII^bf^f^gWtOlI;^^ 25MPa~60 
MP aH^LtcCt^mLtr^o ^P) laid 073 }£{;: 

y^mM^m.Lxmmm. 90-7. 9 5g/c 
m^-e¥i^m^*^o. 2-0. 4mm%(Dmf^m:m 




(2) JP 2004-195808 A 2004.7.15 

im^m 1 ] 

2 5MP a~6 OM? a tbtzU t^mWLtt?>'tv ^y ^f&BWOmmismo 
[ff5R«2] 10 

mm-t^^y -^mmtLx&m-t^^y i'm^^m^^. ii^siiaajo-t^^^^ji^i* 

mi&LX m*) . mmti^ 7 . 90-7. 9 5 g / c T'¥J^^?L^*^ 0 . 2-0. 4ffi^ 
[ 0 0 0 1 ] 

y'>f^imi^(DmmyjmRifBn-t^^y^mmi^icmt^o 

[ 0 0 0 2 ] 20 

[^^e*©s^l5] . 

-figs^tc. B. y if^m t mm t ^ y '$1' - 1 ^ m-^ L r rji ^ ^ y X "7 V ~ ^ m 

[ 0 0 0 3 ] 

o 

[ 0 0 0 4 ] 

c: CD J; o =S: jiS p) > ckOlSSga-e. M7LC»ii>^W -b^ 3. y ^ mmii^^m^ysmt LT . 
■^X ^ y '!7'&i^ti^Z^^ n^-tv ^ y -> 7.<D^mi5iiti^m^^t nxi^^o 

[ 0 0 0 5 ] 40 
tfc. ^m:icm2 Kit. Bti^fjaXX-t^ ^ y 7.^ V -^^^micmXLX't^ ^ y 

^Bi^^m^tcibosimmji^mm'mommyjmtimmtnxi^^^o 

[ 0 0 0 6 ] 

L ti^ b p> , c(D^z>rj:s^ff^mi Rt^ zic^-^nx^^^^^^rs^Bmrn^m^'^yj^it 

CD T S o o 
[ 0 0 0 7 ] 



(3) 



JP 2004-195808 A 2004. 7. 15 



4t ^Etiit^^u tmE^^(D\fimm<D-§i^ic^iimu^frLxmmi}aEm^t)^'imm 

[ 0 0 0 8 ] 

[^Vf-^M. 1 ] 2 - 4 2 3 2 1 ^{l^m 

i<l^m:$CU2'i !|tF^¥ 7 - 2 5 6 6 2 7 ^il^ii 

i^$f-^m3) 5 - 2 2 0 7 1 9 
C 0 0 0 9 ] 

Lii^Lrj:ti^ ^ ±KELfc, #fF if 3 ^ tx fc {C *5 l/^ T « . -fe V ^ y i'lf^^^fSSiB 

{k L T (.^ ^ i6 fiic 14 *^ a < s m g[ <D (i' 6 o t fi i/> t O CD . -fe ^ 5 7 ^ fi)c ft f -fe 

BfF^>&g-r§i:i:t.(c. ^^^!(KA^^%LTv^<igg-e, ^ 5. y f^mi^(omm t t X 
. rg5K©S#-r S^^fcH^j^^ CT> ^' 5 ^ A 0 ^-ri^^Q: if (DP.gSj!)^& ^ ft o 
[0010] 

■SP>Klt. iff fFiiK 3 tc^^ <): 3 *^7L®**%ffli/^T, gm?L-Pr§^i*Sm b^*^ 6 

^ ^ -y ^ L^-r < . c © $ ^^jif § <!: . Sv^^^ic -b 7 5 -y ^> ^ Jgft 

±ftlc ^ V >y ^ ;b^Et>'T«a-r ?) ^ if OPp1S*<* o fto ^UTs •J^ V <y ^*R5±-r5fc46 
tc, )jRJgE:>3*af < -r 5 i:, 5351^:, g 0 A^^^t S i: 5 Rl® o T fco 
[0011] 

^ L T . HU IB It 1^ i iSJ 1 ~ 3 t5 T « . ffi ItH:: ^ ^ >y ^ X M -r § ^^ It i& < > l/^ -fn 
t fiSt Jf^ B# © E AMfi 1.^ ^ i: 6 , ?S © ^# ffi ^ < , ^Oftfcfc, S "T $ ft L T 

v>< 7^5^ax-^(i:E«-bv 5 -y ^{'XJ&fflt/^ft^^^H, M ?L Jb^ ^ i/^ ft * fc > gjR^n 
5 It ffi tB * v-" i: v-> ^ |?g M ft o 

[0012] 

[ M Bj! CD S W ] 

*^^{±, V -y ^^m?L<D'>^u^lg^i^<D-lrv 5 «y ^fi)t}^ft^f#SSji:^S. Rt/cn 

i/^ft «ri1ttt {cffinftE«-tr ^ 5 >y <>^i^ft^ffifl^f 5 c i: a6^i:-r §0 
[0013] 

}§ji(tifc-bv5<y^'»5»*Rt>*/'^^>y-^#Wbft-fev^<y^XvU-^3^« 
•rsinE^gg^. ^)!)0E^8lrtT?HrifB-bv^<y^'X9U-{cE;':^-^(if^-^-r?>E:'3M 
-^gUtfi:. Huiei)nE^#gortgcSco-g|5fc^?L«*^^/rLTtufE/jnE^g§7b^p.ig^*Pffi 
■r§gm?Li: A^e^SfiKM^^fflt^^s mil2X ^ U nft*PESS§rt , E;»3{t4 
g|5*f{cj;»jE:»:^f*^UTfigmft*«fiKLT^5-b^5'y^fi!t}Bft©iiii}^^{cfeu>T, 
Mf2-fe^ ^ y mmWlz^^i ^'f^mc^^nmiS^ 3 ~ 6 Mtt <fc 3 Jc tu f B E :^ {rf ^ 

)fi<DE.tS^2 5MP a~6 OMP a i:LftC:i:^!|tMi:-r5o 
[0014] 

^■LT. ME-b V ^ >y bTE«-b7 ^ -y ±^(D-t ^ S -y ^ figjgft 

.<DSajg:^S{cJ:0E®-fe^S>yi'fi£jgft?:}gfi!t-r5i:i:fe{c, KEH-b^^-yiJ'^Jgft* 
m.^LXj{i*) . ^m-ti^ 1 . 9 0 - 7. 9 5 g / c T'¥1^^?L§^A< 0 . 2-0. 4ffiifi| 

[0015] 
[ff ffl] 



JP 2004-195808 A 2004. 7. 15 



3~6att%i:-r?.ci:*^T't^ cnicj;?). f&m L tc -t "7 ^ y ■> f&BH^ti^ m n ^ c t rj: 

■tv ^ y ^ i&Bii^t ^unti t (0 t^mLXi^^Tz -b -y mm wcomm tfH^tco mm (D 

[0016] 

eLT> *^^<OE'€-fe V ^ >y ^Sliei*:«, -b v ^ ^ t L T l£«-b 7 5. y ^ 

IC. C 0!£m-t^ S. y H^mW^mi&Lr f&O . -^mt^l . 90~7. gSg/cm'T 10 
¥1^M?L^A^0. 2~0. 4iBSS%T'fei>fcii){c«^^ttt0^tl/cffi«-b7^'yi'X«:^ 
5 ii i: jb^ W * 5 o 
[0017] 

UT^ * |3§ (0 ^ S o !/> T afi 0^ -r o 
[0018] 

[0019] 

^LT, 0 1 ^i:^^■r J; 5 ic. i^nm<D-{i^ ^ y f&mw^m'itt ^^mmcom^it. mm 20 

ti)-^ ^!&^f&Mm^m^^. tfJlE-fev5<y^Xv'J-4«:?E«tfcj!JDff^#8ll^OE;'3«:- 
[ 0 0 2 0 ] 

/JPES^ 1 (D-ty^y^7.vV-4lc. E ;'3 * {<: M 4 L T -b 7 5>yi'fiRJg<*:^f#«« 
-a-lc, Ev^E*^f«f#-r 5 i:> -b ^ 5 -y ^ U - 4 ifcOjgjiA^Sf tiS |HlB#tc-b ^ 

5>y^3f{|*CDlfei^*^^?LgW3tC^<5^i)L. @iS$0;&j|HcL. riji^JE^^^fftBT-*^ 30 
<'S:5o cntcj;Ov fl^ $ n fc -b 7 5 >y ^ fiK fl^ CD auc . }S ^« ^ < ?5 r ^ c 
^CtJ:0 . ^ t)' f&mi^i)^ X' ^ h f)^ ^) m ^ i&^^^m^^ i> (D t rj: :S> o LA^t. ?gii^^<^o 

=7\y ^ Tshii.*) . E«-tr^5«y^Xi:LTfiJffl-r5«^li:«W^1ftt*ifA^S^5<iiit 

[00,2 1 ] 

iaiJc, ■(g</^E:^*ft^-r 5 . ^TLSW 3 ic-b^ 5 -y ^' ?s5^5K*^^i(i LT i^* 0 <i -r 
*J:Ofe?^ftSt.gfm*n^M*^^J<^D. fiicJ^^nfc-b95-y^j3tJ^ft1'cD?g(«(D**^'> 

fi)c0i*A^t>5<*O^Ofiil/^il<^^i:i:t{i:, fi!tfg-r?)/;:46tDE}'7AM&l/^cDTN 5f<46?> 40 

[0022]' 

5 J; 0 ^(S^fif at- S«^fc^ ^?LK« 3 bfc-b V ^ >y i'fiScm^wffiiifc^. -fe ^ 

^9lRiBS^03M3!)^l^^bT^^-y^^^t)> i:<D^<D-t'75'y^'fi)tJg{*<DlEj^^tCfeV^T. 
<^ 7 -y t!)^ -D T < i: a Fp^ ® 5 o 

[ 0 0 2 3 ] 

^^io5s#fi%»jii-r 5 ii i: K <fe -2 ±ai<DBaii*«?j5iia3i5 5 <: tK^i 50 



(5) 



JP 2004-195808 A 2004. 7. 15 



[ 0 0 2 4 ] 

i y f&mi^oymmic. -ty ^ r&Bi^(D\f^^ tmmcomwmicmti^^'it ^ c t t^rj: 

[ 0 0 2 5 ] 

c c T' . tu IB ^ ^« O gl ^f- a 3 S ft % * /£ . mi ai b <fc ^ -t v 5 >y ^ fiK m i* « ^ 10 

. ^ ^icmm<Dm^mi)^m^^ t. -by y ^ f^mi^ti^mp>i}' < tSi^rmom^^m< ti^ 

P) T * ^ c 
[ 0 0 2 6 ] 

^LT. -fe ^ 5 y ^ fig Jgf* c © ^ *®SH(D}gji;&5a#^-&5K{i:. mtsU^^U 

{c:J:oT, 2 5~6 0MPa®E;^>&f\f#-r5j2MIA'fe5o 
[ 0 0 2 7 ] 

Btlti^ 2 5 MP a ^mr£ t . ^ji<D^#a*<3a«%*ilSi:^0, 6 0MP 
a^e;iSi:, }g jS<D^#tt 6 fiffl % ^ ^ 5 C t * 0 , M kE <D F^g S ;?)^ ^ 4 "T 5 6 20 
T'feSo «e.{c, 6 0 M P a ^®^T? 6) tE:^*^ig< -bv^'y^fiKJgft 

[ 0 0 2 8 ] 

dd-e. -izy ^ y ^ V~ iicmi^^^-^y^y ^fjiMtLXli.. ^^tym^^V^h. ^ 

^ymti') ^ ^itytki^)i^yWti^ (pzt) ^ TfV^i-. i^)Va=.7. 7x^-rh 

. Bn-ty ^ y ■> i^mii^^mfS.t ^ t . mmt)'^ 7 . 90-7. 9 5 g / c m'T'¥i^r\?L 
mi}^o. 2-0. 4sa%®^iig.'(*^f#5c i:*^T**, «ri<^i4<o®tifcff«-b^^ -y ^ 

;^^l#?.ci:A^ttS*So 30 
[ 0 0 2 9 ] 

^tc. mmtLTli. h X > , ;?j ;Hf h - ;!/ , ^ Vf a \£ jl T Jl =i ~ )l . ^ a^^^ 

5 7)0^^ !(f ji T- * 2. o 
[ 0 0 3 0 ] 

7w>^-hbT«. pvA, 7 V jijkmm. ■:r^^-ji^mm. ^tjuu-xj^mm. 

[ 0 0 3 1 ] 

^ * ffl !/> 5 » -a- ^ ^ 14 <0 1^ * ffl 5 <D J: o 
[ 0 0 3 2 ] 

-t ^ = >y ^ X 7 u - 4 f±ii>^ < t tmm^ic^y ^ y ^m>kRif^^-f y^-^^m 

U/c tcO^fflV^SCDTfe^;!)^ C cD , ij-fl gij ^ ^ ffl^ $S Si ^ ^ A. T J; o 

[ 0 0 3 3 ] 

ffl I. ^ 5 ti ^ * fi <D IE ffl # s ^ o 

[ 0 0 3 4 ] 

[^«(60IJ] 50 



(6) 



JP 2004-195808 A 2004.7. 15 



[ 0 0 3 5 ] 

(nmm 1 ) 

'^ftyfsii^flaym^ (P ZT) tT;l'5±o^^(D-b55>y^»^* i o k glcmmtL 
Xi^^2 , 5kg. y ^^-h\.X . 7^UyHafl3g;&170g^n^n^ijaLs 7 

■sf-fctiSTOjiiigBilS'J^^/jPtT. [elites -'b{CTii'&MJ^tT&>«?«-bv^ 7 ^7.7 U - 
4^f'fSLfco :^^K-fev5«;'i'X5U-4*Bllfc^f)£t>^ggl{i: 330g3fSSIL, JI 

gftiit**^e.-b:^5'y^^Jf^i^i^{1^SaLfco cKDOf. 10~10 0MPa(D 

o 

[ 0 0 3 6 ] 
[ 0 0 3 7 ] 

<D^?Lt oi/^Tff ffi^^T^/^^ $e>}c. cne)^*i:44>T^-a'ifffl^Sitc^L/c:o 
[ 0 0 3 8 ] 20 

^bT> m ibntc^-t^ ^ ^ f&mi^co i7 ^ y ^ (D^Mic-oi^^T lit. MmmwMi:'m^L 

[ 0 0 3 9 ] 

J5 0 {COl^Tti:. f#Sn/iH27 5 >y^fi)cJi^#*¥«±tcSf , ^ O l/^ ^ li 
[ 0 0 4 0 ] 

^i|§m<0ifffitCOI/^T{i^ Sl{C:^-riS*^l~l 6(D3-S> ISi|54lRt;^5^9*|^ 30 
V>T. +^^m{«^M5g^-&fccO-^, ^^>^i^";Vn>^iS{i 9 5 0~ 1 2 0 0°Cl?. 7;l/ 
5f-{±l 550-1 eSO^CT'^iSlg^-li-T-fe^^-y^j^^iiii^fffc:©-^, -t^S-y^'^^ 
^tOSli^^ffiif® LT^Jg^DS^CD 5 0 0 igT'li^ L T^(/^, '> ^ t/^ L fc o 

[ 0 0 4 1 ] 

[ 0 0 4 2 ] 

[ 0 0 4 3 ] 

i^fc. a 1 cfito r- J iiwi^^'^^^^to 

[ 0 0 4 4 ] 40 
[^ 1 ] 



(7) 



JP 2004-195808 A 2004.7. 15 







&7} 










MPa 








«1 


PZT 


"io 


— 


— 


X 






- ^ 


»2 


PZT 


20 


6.5 


m 


X 


0 


._ 


X 


3 


PZT 


25 


5.5 


m 


o 


0 


" S 


LI 


4 


PZT 


30 


4.0 


m 






a 
« 




5 


PZT 


40 


3.5 








Bf 


/ST 


6 ■ 


PZT 


50 








& 







7 


PZT 


60 


6.0 






0 




^ 


«8 


PZT 


100 


6.5 


m 




X 


1— 


X 


>tt9 




10 






X 






X 


*10 


7^5t 


20 


6.4 


m 


X 


o 




X 


11 




25 


5.3 


m 


0 


0 




0 


12 




30 


3.9 












13 




40 


3.5 


m 


@ 




m 


® 


14 




50 


3.0 


m 










15 




60 


6.0 










0 




TiVlt 


100 


6.5 


* 




K 




X 



[ 0 0 4 5 ] 

-a 1 O ^ M e> ^ * IS Bjj <D IE H T' ti {i\ ^' 7 >y ^ * < ^ 0 M ^ <if 0 > i)^ 
[ 0 0 4 6 ] 

(^SSM 2 ) 

[ 0 0 4 7 ] 

W ^ * T' a t fc: o 
[ 0 0 4 8 ] 

il cDjllSi*ommit^tt i: LT. d 1 5 E M A S (0*«?1^^^Xll 

[ 0 0 4 9 ] 

[ 0 0 5 0 ] 

&L±(Dm^^m 2 fc^sfo 

[ 0 0 5 1 ] 

2 ] 









E«^1id15(pm/v) 


*1 








♦2 


7.86 


0.45 


710 


3 


7.90 


0,40 


730 


4 


7.91 


0.35 


735 


5 


7.93 


0.30 


740 


6 


7.95 


0.20 


750 


7 


7.90 


0.40 


730 


*8 


7.87 


0.45 


720 




7.89 


0.45 


720 




1 7.89 


0.50 


700 



[ 0 0 5 2 ] 

mz (ommf)' lb . mm i - 8 (d o ->^^m<DmmT& ^un 3 - 7 (Drnmaum.. 2 

Jt«5^^:*5^/^T^)lRlfil^c*^W^osefflF«3®7?rA^ffinT^^sc:i:*^||J«o 



(8) 



JP 2004-195808 A 2004. 7. 15 



[ 0 0 5 3 ] 

T t/^ 5 C i: *^ ¥ij s o 
[ 0 0 5 4 ] 

3 ~ 6 -S.m% t t ^ ti^V ^ ^ (D T' . mmtk-ir^ ^ f&Bi^ii^m^im trj:<, , t 

CD M '> * < JS: ^ <0 T- , ^ y y -> A^^&t ^ C t^&]±ir ^ C tti^X'^ . Etl^-^ ^l^M 10 
[ 0 0 5 5 ] 

tLX. *f|B^(DIE«-t:5 ^ -y -fe v 5 -y ^ * i: t T ffitt -tr 7 5 -y ^ ^ 

ffli^^ 8U3iO-bvS>y^fiic«<*<Dgi3i:^ffi{Ccfc0Efll-fe75-y^J?5tJi^<*^mj?!cLT. iKD 
EEM-t^ ^ -y f&mi^^mf^LX f&O mmti^ 7 . 90-7. 9 5 g / c m'T¥l^M?L^ 

;b^o. 2-0. 4^m%<Dmmi^^m^!: tti^x^. m^^i^oymnrnEm-t^ ^ 7. 

in^<Dmm^ 20 

1 mtimm 

2 ffi M # 35 *t 

3 ^?L«M 
4-fev5>y^'X9U- 
5 Ptti?L 

im 1 ] 




